North Carolina that serve low-income populations.'^ The overall purpose of this project is to increase breastfeeding initiation, exclusivity, and duration and reduce inequity in breastfeeding support by supporting hospitals to make improvements in the quality of breastfeeding support services by implementing the Ten Steps. CGBI/BFHC offered the opportunity to further explore the steps individually and as they relate to breastfeeding pattems.
METHODS
The CGBI/BFHC was developed to support the implementation of the Ten Steps. CGBI/ BFHC includes a quasi-experimental operational research design with pretest and posttest measurement; such operational research designs are used to study the implementation of new practices in situations where random assignment of individuals to the various treatment states is unfeasible.'® ^° Hospitals participating in CGBI/BFHC were systematically assigned to 1 of 2 treatment groups: phase 1, during which hospitals carry out baseline data collection and feedback, and receive the intervention during the first period of time-in this case, 2009 through 2010-and phase 2, during which hospitals carry out baseline data collection and feedback, but no further intervention in the first period of time, and received a modified intervention during the second round, 2010 through 2011, based on lessons learned during the first round. Systematic assignment of the 6 hospitals included in the research was based on 3 initially available hospital characteristics: urbanidty, size, and whether it was a teaching hospital. These criteria were used to create the 2 comparable groups. During the first time period, phase 2 hospitals will serve as the control group for phase 1 hospitals. A group of additional hospitals that approached us for support were included as
The Ten Steps to Successful Breastfeeding
Step 1
Have a written breastfeeding policy that is routinely communicated to aii healthcare staff.
Step 2 Train all healthcare staff in skills necessary to implement this policy.
Step 3 Inform all pregnant women about the benefits and management of breastfeeding.
Step 4 Help mothers initiate breastfeeding within the first (half) hour of birth.
Step 5 Show mothers how to breastfeed, and how to maintain lactation even if they should be separated from their infants.
Step 6 Give newborn infants no food or drink other than human miik, unless medically indicated.
Step 7 Practice rooming-in-that is, allow mothers and infants to remain together-24 h/d.
Step 8 Encourage breastfeeding on demand.
Step 9 Give no artificial teats or pacifiers to breastfeeding infants.
Step 10 Foster the establishment of breastfeeding support groups and refer mothers to them on discharge from the hospital or clinic.
Source. UNICEF/World Health Organization.â group labeled "Other" hospitals, but were not included in the research design. The project design is further described elsewhere.'^ We used the baseline findings from the larger study.
Data Coilection Instruments
A format was developed to collect breastfeeding initiation and exclusive breastfeeding rates from the hospitals by record review.
Breastfeeding initiation and exclusive breastfeeding rates. Feeding data are recorded in nurse's notes and patient charts, but are not available fi'om electronic record systems. To capture "any breastfeeding" and "exclusive breastfeeding" rates, each hospital carried out an intensive chart review of (1) 3 months of records, or (2) 300 consecutive patient charts, whichever were fewer, to capture a suf&dent number for later comparison collected in the same fashion. The selection of 300 cases or 3 months was to ensure a large enough sample to be able to detect if a statistically significant change occurred, with a margin of error of 5 to 10 and 95% confidence, when compared with the same season in the same setting after intervention. Because the larger hospitals deliver in the range of 3000 births annually, we selected 300. In smaller hospitals with 300 to 500 births, a 25% sample was adequate for the same purpose. We defined feeding as "any breastfeeding" when there was any documentation of a breastfeeding episode. Exclusive breastfeeding was defined as any breastfeeding plus no documentation of formula use during the hospital stay.
In addition, 3 quantitative tools and 1 qualitative tool were employed to gather information on the Ten Steps.
Self-appraisal tool. The BFUSA self-appraisal tool, used vnth permission and based heavily on the WHOAJNICEF self-appraisal tool, provides an appraisal of each facility's adherence to the steps.^'-^^ It is intended to be completed by a team of key management and clinical staff members. For the purposes of this study, the site coordinator and a breastfeeding interest group at each hospital completed the tool. It consists of a series of 47 yes-or-no questions about policies and practices specific to each step.
Centers for Disease Control and Prevention Survey of Maternity Practices in Infant Nutrition
and Care. CGBI/BFHC used the Centers for Disease Control and Prevention (CDC) Maternity Practices in Infant Nutrition and Care (mPINC) as a second measure of partidpating hospitals' provision of breastfeeding support. The mPINC collects data on maternity center poHdes and practices that support breastfeeding. The mPINC is a hospital-level instrument completed by an individual selected by hospital administration as the person most familiar vnth infant feeding practices at each fadlify.^'' The mPINC instrument was completed either by the same team that completed the seU-appraisal tool at each hospital, or by the individual most knowledgeable about the fadlity's infant feeding practices.
Only the 33 question stems and subquestions designed to assess adherence to polides and practices reflecting the Ten Steps were included in analysis.
Knowledge, attitude, and practices eSurvey. An eSurvey, hereafter referred to as the Carolina BF-KAP, was designed that induded 25 knowledge, attitude, and practice (KAP) questions selected/developed to reflect each of the Ten Steps' global criteria (i.e., WHO's expanded definition of each of the steps).^Q uestions were from standardized instruments for assessing clinicians' knowledge and attitudes about breastfeeding support and measuring the breastfeeding support Key-informant interviews. The authors developed a key-informant interview guide by using a semistructured approach, with main questions, follow-up questions, and probes,'^® as described in detail elsewhere.'K ey informants were selected to include representatives from each of the following cadres responsible for maternity care; management, physicians, nurse-practitioners, nurses and intemational board certified lactation consultants.
Data Coilection
The CaroHna BF-KAP was made available to all maternity staff through the hospital site coordinator. Hospitals received both online and paper versions. The incentive of a pizza lunch event was offered as an award for the 2 facilities with the greatest percentage of staff completing the survey.
The key-informant interviews included 34 respondents. CGBI/BFHC staff, in collaboration with each site coordinator, selected respondents using purposeful sampling to represent those staff members responsible for implementation of breastfeeding-related practice change at each hospital,^^ and 3 to 6 interviews were conducted at each hospital. Two research staff trained in qualitative research methods conducted the interviews; 1 member of the interview team facilitated the interviews as the second took notes and asked follow-up questions when appropriate. The interviews, which took place in a private room, were recorded using a digital audio recorder. Each interview lasted between 30 and 50 minutes; the 2 research staff queried respondents until achieving construct saturation. A professional transcripdonist created verbatim, typed records of the digitally recorded interviews.
Analytic Approach
CGBI/BFHC utilizes established quasiexperimental analytic approaches, in which analyses are based on the individual responses in each phase, recognizing that the systematic assignment is by faculty rather than by individual. In addition, mtütiple-case study methods are employed to explore the support required for and the processes in intervention implementation as they vary by hospital. Previotjsly published studies of hospital implementation of the Ten Steps predominantly explore the processes and experiences of single hospitals. This allows comparison among cases, incorporating the context-sensitive nature of the data^®'** The authors used data from 3 instruments to estimate Step achievement; (1) the BFUSA self-appraisal tool, (2) CDC National Survey of Maternity Practices in Infant Nutrition and Care (mPINC), and (3) the Carolina BF-KAP.
Step-specific scores for the self-appraisal tool and mPINC were calctdated using each instrument's specific scoring approach.^^'^'' The CGBI/BFHC eSurvey included a set of knowledge, attitude, and practice questions to reflect the content of each of the Ten Steps, based on the global criteria. The questions measuring steps 3 through 9 asked the respondent to indicate the percentage of patients in the respondent's care that received the relevant baby-friendly practice. The hospital score for each step is the average of the scores from all respondents in that hospital, presented as a percentage. For steps in which more than 1 question was used to assess compliance, the score is the percentage of total possible points from all questions measuring the step. The eSurvey measured staflF training for step 2 by assessing respondents' clinical knowledge of breastfeeding support using 7 knowledge questions on breastfeeding support and promotion; a step 2 score is the percentage of knowledge questions answered correctly. The document review of hospital policies conducted during the baseline assessment provided the data needed to assess adherence to steps 1 and 10; therefore, the eStirvey did not assess these steps directly, but rather measured staff commitment to each. All quantitative analyses were conducted in Stata/IC version 10.1 software.3°G
iven the nature of the data available, descriptive nonparametric rank assignment approaches are used to discuss the relationship between relative initial breastfeeding rates and the relative scores on each of the individual steps. We ranked the hospitals from 1 to 6, creating a breastfeeding ranking, and ranked the score on each step similarly. If the rank on the score for the top 2 hospitals was among the top 2 step scores by rank order, and the score for the bottom ranked 2 hospitals was among the bottom 2 step score rankings, we considered this to be generally reflective of an observed association between that step and the breastfeeding ranking. No statistical test is applied.
Step adherence was evaluated using the data from the key-informant interviews. The authors developed a codebook that comprised a list of codes corresponding to the respondents' reports of their hospital's current practices of each of the Ten Steps; decision rules for when to apply each code were more ftilly described in a companion article.'^ The typed transcripts were analyzed using ATLAS.ti.'"
The results from the quantitative and qualitative analyses were triangulated to establish how well a hospital achieved a specific step. Where discrepancies between data type existed, project staff discussed potential explanations based on their on-site observations. Results from both the quantitative and qualitative data were presented back to those who completed the self-appraisal tool and the mPINC survey at each hospital and disctissed.
RESULTS
The scores for each step for each hospital from the Carolina BF-KAP Instrument at baseline are presented in Table 1 . The scores for steps 3 (prenatal education), 5 (cotmseling), and 8 (cues) were among the higher scores overall, although steps 4 (skin-to-skin), 6 (no supplements), and 10 (community suppori) received lower scores. Cross-case analyses revealed that among the phase 1 and phase 2 hospitals, the larger teaching hospitals tended to score higher across all steps than did the smaller nonteaching hospitals, especially on steps 1 (policy), 2 (training), 4 (skin-to-skin), and 9 (no artificial nipples). Larger teaching hospitals did slightly better than smaller nonteaching hospitals on step 3 (prenatal education). In addition, larger teaching hospitals reported more opportunities for staff to receive hands-on training than staff at smaller nonteaching hospitals.
The initial breastfeeding rates and the scores on the different steps provide a descriptive indication of which steps appear to best mirror progress in breastfeeding. Table 2 illustrates the baseline breastfeeding initiation and exclusive breastfeeding rates and the associated rank order for each hospital. The scores for each of the Ten Steps were also included as rank ordered from the highest (1) to the lowest (6). In considering which step's rankings best reflected the top 2 and bottom 2 hospitals in terms of breastfeeding rates and rank, we found that steps 1 (policy), 2 (training), 6 (no supplements), and 9 (no artificial nipples) best reflected the rankings for breastfeeding rates, followed by steps 3 (prenatal), 4 (skin-toskin), and 7 (rooming-in). The steps that best reflected exclusive breastfeeding rate ranking were steps 1,2,4, and 9, foUowed by 3,6, and 7. Steps 8 (cues) and 10 (community support) did not appear to be related to the rank levels of breastfeeding or of exclusive breastfeeding. Table 3 presents brief stunmaries of baseline key-informant interviews by step. It is clear that there are many areas of mistmderstanding or lack of forward movement on individual steps. Cross-case analyses suggested little variation exists between the phase 1,2, or other hospitals in the project, but not within the study design, with a few exceptions, as noted in Table 3 .
DISCUSSION
The Ten Steps have been shown in the literature to be assodated with increased breastfeeding rates, both in studies in individual hospitals, as well as at the national level.'*"'Ĥ owever, these studies also indicate that there are barriers both to the full implementation of all of the Ten Step practices, and to seeking and achieving the BíTJSA designation. The barriers are both internal (e.g., motivation to consider and actions to change current practices) and external (e.g., seeking this designation indudes armual fees from the year of registration until the hospital is assessed and designated). Thereafter, there is a recurrent annual fee in addition to the ongoing required training costs.'® This expense may serve as a barrier, especially if it is taken from the lactation management accounts. We gathered data from 5 hospitals that chose not to participate in a study designed to change their practices at this time. Interestingly, these "other" hospital scores were simñar or not significantly below the means of the hospitals included in the study, as seen in Table 2 . This finding indicates that it is not necessarily current status alone that dictates whether a hospital feels ready to take on a process of change. If it is not progress on the steps that is the motivation, what other factors may be important? Organizational readiness to change wül be more fully explored in a future publication^^; however, there may be factors within and beyond the facility itself that are not captured in this study. Less expensive or stepwise approaches to designation might encourage more facilities to consider taking action on the Ten Step practices.
The differences in step scores observed between the larger, teaching hospitals and the smaller, nonteaching hospitals could be attributed to a number of fadors. First, some of the larger hospitals were also teaching hospitals, perhaps increasing the likelihood that they would have the impetus to implement the more recent, evidence-based practices. Altematively, it is possible that the teams completing the research instruments in the larger teaching hospitals may have had varying levels of awareness of all the breastfeeding support practices within their fadlity than did the smaller hospitals.
Of particular interest is the possibility that a smaller number of steps are most assodated with breastfeeding achievement This study did not find statistical association between the breastfeeding or exclusive breastfeeding rates and the step scores using standard statistical tests. However, there was a rather clear association between initial hospital breastfeeding rate rankings and relative rank on scores on specific steps. In particular, level of achievement of steps 1 (policy), 2 (training), and 9 (no artifidal nipples) seemed to best differentiate between the hospitals with the high and low breastfeeding rankings at baseline. It should be noted that we found little association of steps Perhaps this is partially explained by the findings from the key-informant interviews in that cues were not well understood and outreach to the community was limited, but also would impact posthospitalization breastfeeding rates rather than in-hospital rates. The key-informant data revealed these and other gaps in understanding the meaning and intent in several of the steps. Hence, self-appraisals of the Ten Steps completed by facility level staff may suffer from the fact that the steps themselves may not be fully self-explanatory, and therefore may be mistxnderstood without the further explanation provided in background materials. This may occur even among staff in facilities attempting to implement them.
Limitations
Limitations of this study indude 1) selfselection bias in that hospitals that had steiff interested in the subject were more likely to enroll, and 2) the quasi-experimental design only allowed for comparison between treatment groups, and did not support testing for between-hospital statistical significance. However, the small number of hospitals also allowed us to explore in-depth the processes of step implementation and monitor actual step achievement. Furthermore, there may have been selection bias in the respondents who partidpated in the Carolina BF-KAP and in the key-informant interviews. Although whether these hospitals are truly representative of the majority of hospitals in the state or nation may be questioned, the fact that multiple hospitals were studied and the use of a multiple case approach allow for additional insights that may better serve the interests of additional sites attempting to increase exdusive breastfeeding during the hospital stay.
Conclusions
This study identified the fad that the Ten Steps, as stated, may not be My tmderstood, even by those attempting to implement them, and all involved should obtain access to the documents that fijrther eluddate the activities necessary for their implementation. Furthermore, there were indications that achievements in some ofthe steps (1-policy, 2-training, 4-skin-to-sldn, 6-no supplements, and 9-no artifidal nipples) are Lack of awareness among staff of the existence and content of a breastfeeding poiicy across aii hospitals. This inciuded hospitals where the hospitai received a high score on step 1 on both the seif-appraisai tooi and the mPINC.
Only 1 hospitai had a comprehensive approach to training staff on providing breastfeeding support; oniy 2 others had opportunities for staff to receive hands-on training.
Respondents indicated that step 3 was not provided by hospital and no impact on the prenatai counseling offered by care providers.
Most respondents interpreted step 4 to refer exciusiveiy to establishing breastfeeding within an hour mailing no mention of the practice of si(in-to-si<in; few staff report supporting either skin-to-si(in or the estabiishmenl of breastfeeding within the first hour.
Staff state that the responsibility for supporting breastfeeding, hence step 5, faiis soleiy on the IBCLC(s) at the hospitai; few noted that nurses were responsible for showing moms how to breastfeed.
Breastfeeding infants often receive formuia suppiementation in the nursery; this practice exists in most hospitals.
Nurses wiii typicaiiy offer to take the baby to the nursery to provide the mother an opportunity to rest; this practice was instigated both by the staff and the mothers. Respondents from oniy 2 hospitals indicated that infants routinely roomed-in with their mothers
Most reported that staff respond to infant feeding cues; however, some respondents said that infant feeding cues meant feeding the infant every 4 h because "that is what the formuia can says," whereas others couid only identify iate hunger cues such as crying. No interview included comment on satiety cues.
Aithough respondents reported awareness that breastfeeding infants shouid not receive pacifiers or bottie nipples, most indicated that breastfed infants often received pacifiers or were suppiemented using nipples. One hospitai had gotten rid of aii pacifiers and artificiai nipples.
Many reported that their hospitai practiced step 10; however, when respondents were asked what resources were provided to breastfeeding mothers, few were able identify resources other than the IBCLC at their facility.
Note. IBCLC = international board-certified lactation consultant.
Step 1 (poiioy)
Step 2 (training)
Step 3 (prenatai education)
Step 4 (skin-to-skin)
Step 5 (counseiing)
Step 6 (no suppiements)
Step 7 (rooming-in)
Step 8 (cues)
Step 9 (no artificial nipples)
Step 10 (community support) more dosely aUgned with breastfeeding rates than are the other 5. If this hypothesis proves true, it may be logical to strategically prioritize specific steps for greater impact In addition, if steps are shown to not be assodated with increased breastfeeding rates, independently or as part of the package, it may be possible to omit them from assessment approaches. These possibilities wiU be further explored in the next phase of this study.
•
